
 Heat Loss To SCDMS Helium System



Material Properties for Stainless Steel, G10, and Helium

Tamb 293K:= THe 4K:= TN2 77K:=

http://cryogenics.nist.gov/MPropsMAY/304Stainless/304Stainless_rev.htm
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Heat Loss Calculations

 1.) Conduction of two stainless steel stinger inserts 

Length of the stinger Distance from braid attachment and top of tube

Lstinger 24in 1in−:= braidDistance 4in:=

Dimensions for tube around and supporting the stinger
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5

8
in:= ttube 0.02in:= IDtube ODtube 2 ttube⋅−:= Areatube

π

4
ODtube

2
IDtube

2
−



⋅:=

Heat loss due to tube conduction for each tube would be: 
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d 148.608 mW⋅=:=  We must use active shielding



Actively Cooled with LN2 would yield:
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d 16.573 mW⋅=:=

 2.) Heat loss due to helium conduction for each tube would be: 

Dimensions for the void of Helium between the stinger and the tube:

IDvoid 0.5in:= ODvoid IDtube:= AreaVoid
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⌡

d 0.278 mW⋅=:=

 3.) Heat loss due to radiation to the stinger inserts (MLI):  

AveCircumferenceMLI
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2⋅:= LengthMLI 28in:=

FluxMLI_77to4 0.05
W

m
2

:= Figure 3 of "Thermal performance of MLI down to 4.2K" 30 Layers

QRadTubes FluxMLI_77to4 AveCircumferenceMLI⋅ LengthMLI⋅ 3.387 mW⋅=:=

 4.) Heat loss due to radiation for the coil (MLI):  

OCcoil π 1.5⋅ in:= LengthCoil 3.5in:=

FluxMLI_77to4 0.05
W

m
2

:=

QRadCoil FluxMLI_77to4 OCcoil⋅ LengthCoil⋅ 0.532 mW⋅=:=



 5.) Heat loss due to conduction through the G10 centering Ring:  
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⌡

d⋅ K⋅ 14.192 mW⋅=:=

Summary of all heat loads
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Absolute minimum ideal case

Largest heatload is in the actual stingers themselves


